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Abstract : Adult female mosquitoes of Culex tritaeniorhynchus were infected with
Japanese encephalitis virus in the end of October, 1964. They were exposed to the
winter conditions at three different places. Although their mortality was very high
from the middle of November 1964 till the middle of February 1965, a small number
of them could survive over the winter till at least March 24th in 1965. Japanese
encephalitis virus persisted in the overwintering infected mosquitoes of Culex
tritaeniorhynchus so long as they were alive. The transmission tests of Japanese
encephalitis virus to susceptible pigs were carried out by confirming the presence
of the virus in the mosquitoes of Culex tritaeniorhynchus which had overwintered after
infection. The experimental results show that the level of infectivity in the blood
of the pigs infected with such mosquiotes was enough to infect other mosquitoes.
The present study suggests the possibility of overwintering of Japanese encephalitis
virus in the mosquitoes of Culex tritaeniorhynchus in nature, and confirms the signifi-
cance of the pig as an amplifier for Japanese encephalitis virus.
Introduction
Many Investigators have reported the
isolation of Japanese encephalitis (JE) virus
from the mosquitoes of Calex tritaeniorhync/ms
and Cide.ipipiens rar, pallens collected in nature
(hiring the epidemic period of Japanese
encephalitis. Furthermore, the experimental
transmission of JE virus by these two spe-
cies of mosquitoes have been confirmed by
MITAMURA et al. (1938) and HAMMON et al.
(1949).
However, little is known of the ecology
of JE virus during the interepidemic period.
Some hypotheses for explaining this pro-
blem have been: (1) survival of the virus
in the mosquito or otherarthropodvector(s)
(2) latent infection in vertebrate hosts,
probably avian, (3) reintroduction of the
virus from other areas by infected migra-
tory birds every summer, HURLBUT(1950)
reported that JE virus could survive in
Contribution No. 476 from the Research Institute of Endemics Nagasaki University
T ransmission of Japanese Encephalitis Virus to Susceptible Pigs by 179
Mosquitoes of Culex tritaeniorhynchus After Experimental Hibernation
mosquitoes of Cule% quinquefasciatus^for 82 days
at 8° to 13°Cand suggested that themosqui-
toes might possibly carry JE virus through
the winter.
The present study at firstwasperformedto
make sure the possibility of overwintering of
JE virus in the Culex tritaeniorhynchus mosquito
and the possibility of transmission of JE
virus to susceptible pigs which were consi-
dered to be theamplifier of JE virusduring
the epidemic period. Secondly, in order to
i nquire into whether this fact could bereally
found in nature, isolation of JE virus was
attempted from the overwintered mosqui-
toes of Culex tritaeniorhynchus collected In
nature from April 9th through April30th in
collaboration with the Department of Medical
Zoology in our institute. From the results
of these experiments, JE virus persistence
in nature during the winter period was
discussed.
Materials and Methods
Mosquitoes : Adult female Cule% tritaenio-
rhynchtts mosquitoes (hereinafter referred as
to only mosquitoes) tested were reared from
egg rafts of the mosquitoes whichhadbeen
collected on 6th October 1964 in Omura and
Matsushima Districts, Nagasaki Prefecture,
Japan. They were kept at 27°C to28°C at
a relative humidity (R.H.) of 70 to 80 per
cent.
Virus and Diluents : JaGAr 01 strain of
JE virus, originally isolated from mosquitoes
was usedin this studyin the7thand 8th
mouse brain passages. It was stored in dry
ice acetone as a 20 per cent suspension of
infected mouse brain in a diluent consisting
of two parts of normal rabbit serum, free
from neutralizing antibody against JE virus
and of eight parts of 0.5 per cent lact-
aibumin hydrolysate Hanks' solution. The
meal for infecting themosquitoes was prepa-
redby mixing 20 per cent JE virus suspen-
sion with defibrinated rabbit blood in a propo-
rtion of 1 'à"4. The titration of virusinfecti-
vity in the meal was made by intracranial
inoculation into 2 to 3 week old weanling
mice at the beginning of feeding of mos-
quitoes in each experiment.
Infection of mosquitoes : For the first
2 to 4 daysafter emergence, themosquitoes
were kept in rayon cages of 28cm3 in si'ze,
at 77°C and 70 to80percentR.H. and were
f ed on 0,5 per cent sugar solution soaked
in a cotton ball hanging from the top of
cages. Before being given the infecting
meal, the sugar solution was removed and
the mosquitoes were starved at least for 2
days to stimulate the engorgement. Then,
the mosquitoes were permitted to engorge
the infecting meal soaked in a few cotton
balls sprinkled with a little glucose powder.
At intervals of 30 to 60 minutes, the infe-
cting meal had to be entirely or partially
replaced with the fresh one whichhad been
kept in a frozen state as it took 1 to 4
hours until a large proportion of the mos-
quitoes had engorged.
Winter temperature conditions : Before
the infected mosquitoes were exposed to
winter conditions, a part of them was left
asit was in a room at 27°C and 70 to 80
per cent R.H., while other parts of them
were transferred andkeptin a roomat 24°C
and 70 to 80 per cent R.H. for various
periods. As winter temperature conditions,
the north side corridor and the cellar of our
laboratory and also the experimental animal
room of our institute were selected. The
temperature and relative humidity among
these three experimental conditions and
those of the outdoors in our region in the
winter from October 1964 through April 1965
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Vires recovery from mosquitoes : About
the mosquitoes which had just ingested the
infecting meal, or kept In a room at 27°C
or 24°C and 70 to 80 per cent R.H. for
various periods after infection, five mos-
quitoes were sacrificed and frozen in dryice
acetone. And after exposure to winter
conditions, the mosquitoes which were
apparently about to die, were picked out
and frozen. These frozen specimens of
mosquitoes were transferred to a chilled
mortar and ground in a 20 per cent chicken
serum phosphate buffer solution (pH 7.4)
containing 500 units of penicillin and 500T of
streptomycin per ml. Thevolume of diluent




i n a test pool at the rate of1ml, 1 to 10
mosquitoes; 1.5 ml, ll to 20 mosquitoes; and
2.0 ml, 21 to 30 mosquitoes. The suspension
was centrifuged for 15 minutes at 15,000 r.
p.m. at 0°to4°C ina refrigerated centrifuge.
The supernatant fluid was removed, and
inoculated into suckling mouse brain for the
recovery of virus. Isolated viruses were
identified by haemagglutination inhibition
tests with specific antisera.
For the determination of virus titer in an
individual mosquito, five sacrificed mos-
quitoes were triturated in 1.0 ml of diluent
and supernatant fluid was inoculated with
0.02 ml or 1/50 of the mosquito suspension
into 2 to 3 week old weanling mice byintra-
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cranial injection. To estimate the value of
weanling-mice-intracranial LDso per single
mosquito, the experimental titer per0,02ml
must be multiplied by 10. The calculation of
virus infectivity was based on the method
of REED AND MUENGH.
Transmission of JE virus by mosquitoes
to susceptible pigs : Before biting suscepti-
ble pigs, the mosquitoes were removed from
the places where they had overwintered, and
kept inaroom at 18° to 20°C for one day
and deprived of 2 per cent sugar solution
which was their usual food. The pigs, Y39
-9 and Y39-12, Yorkshire, which had been
born on September27th, the last year, were
about 6 month old and free from neutra-
lizing antibody against JE virus. These pigs
were bitten at their lateral abdomen which
had been shaved, by the infected mosquitoes
as the rayon cage (5 cm3 in size) was held
against the abdomen. After the pigs were
exposed to the mosquitoes, their blood was
obtained daily from the ear veins with syri-
nges wetted with0.02 per cent heparin solu-
tion and was tested for the detection of
viremia by intracranial inoculation into 2
to 4 day old suckling mice. Furthermore,
for the determination of titer of virernia, 2
to 3 week old weanling mice were used.
Sera from the pigs were tested before and
after the exposure to the mosquitoes for
the antibody against JE virus by the haem-
agglutination inhibition (HI) test of acetone
extracted plasma and by the serum-dilution-
neutralization test employing the tissue
culture method. The cells used for this
purpose were a stable line of porcine kidney
cells (PS cells) and had continuously been
cultivated in the growth medium consisting
of 10 parts of bovine serum and 90 parts of
0.5 per cent lactalbumin hydrolysate Earle
solution and as a maintenance medium, 4
per cent rabbit serum free from neutrali-
zing antibody against JE virus in 0,5 per
cent lactalbumin hydrolysate Earle solution
was used. The virus used in this method
was JaGAr 01 strain in its 24th PS cell
passages. The test serum washeatedat 56°
C for 30 minutes and diluted by 2-foldserial
dilution with the maintenance medium.
Following admixing the test serum with an
equal volume of 100 TCDso/ 0.1 ml of virus
in each dilution, themixture was incubated
at 37°C for 60 minutes and inoculated into
cell culture with 0.2 ml per tube. Cyto-
pathogenic effectofvirus inPS cell was effe-
ctively prevented by neutralizing antibody.
The results of neutralization test were given
as the reciprocal of the maximum serum
dilution by which the cytopathogenic effect
of virus was completely inhibited.
Results
JE virus multiplication in mosquitoes : The
1043 mosquitoes infected as described in the
experimental methods were divided into 12
cages and 6 of them were kept in a roomat
27°C and 70-80 per cent R.H. andtheother
6weretransferred to a room at24°Cand 70-
80 per cent R.H. forvariousperiods, respe-
ctively. As it was the purpose of this study
to keep alive as many infected mosquitoes
as possible and to make them overwinter as
long as possible, the concentration of virus
in the mosquitoes was not frequently exa-
mined in all cages.
However, the outline of the difference
of virus multiplication in mosquitoes under
these two conditions could be presumed.
The virus concentration of infecting meal
at the time of feeding and the results of
virus multiplication in the mosquitoes at
various periods after infection are shown in
Fig. 2. In the infected mosquitoes in Cages
















Incubation of infected mosquitoes before exposure to winter
conditions and virus multiplication in mosquitoes.






























Virus tilers in the signs of -^ are substituted by the titer of
Cage 4for Cage9 and Cage 12, by the Cage 2 for Cage 7 and
by the Cage ll for Cage 8.
2) The numbers under the black and whitebarsshow the virus
titers per mosquito expressed as the negative logarithm of
the LDso in weanling mice.
3) The signs of , L.J]
mosquitoes at 27°C. 24°C
the infecting meal contaminated with virus
of 104-4 mouse 1C LDso and were incubated
in a room at 27°C for seven days and ten
days after infection, respectively, the virus
concentration increared markedly from 102-2
to 105-2 and 105-0, In the cases of mosqui-
toes in Cages Nos. 4 and 6 which wereincu-
bated in a room at24°C for seven days and
thirteen days, the virus concentration beca-
me from 103-2 to 103-2 and103-7, respective-
ly. While,.the virus titer in mosquitoes in
Cages Nos. 10 and ll, which were incubated
for 4 days at 24°C and 27°C, decreased from
103.2 and 104.3 to 102.o and iQ3.7s respecti-
vely.
From these results, it was suggested that
JE virus infectivity titer in mosquitoes dec-
reased temporarily after ingesting the infecting
and Indicate the incubation of
and 21°C, respectively.
meal* and subsequently began to increase
rapidly. Furthermore, the multiplication of
JE virus in mosquitoes was more rapid and
larger at 27°C than at 24°C.
The overwintering- of infected mosquitoes
and JE virussurvival in them : The mosqui-
toes, which were infected with the virus
during the period of October 27th toNovem-
ber llth, 1964 and which were confirmed of
virus multiplication after having been incub-
ated at 27°C and 24°C for various periods
as shown in Fig. 2, were transferred to
the winter conditions and observed daily.
As given in Fig. 1, with respect to the
changes of maximum and minimum tempera-
tures and the differences between the both
temperatures and relative humidity, the
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conditions in the room of experimental animals
was the most similar to the outdoor condi-
tions. While the north side corridor and the
cellar were less similar to outdoor in that
order. In the cellar, it was noted that the
differences of maximum and minimum tempe-
ratures were within 0,5°C to 1.4°C and the
relative humidity was maintained constantly
more than 75 per cent during the observation
periods.
Fig. 3 shows the survival rate of overwin-
tering infected mosquitoes in three different
winter conditions. The curves do not show
the accurate survival rate because, in this
experiment, the mosquitoes which seemed
about to be dead were picked out of the
cages and frozen in dry ice acetone for the
examination of virus survival in the mosqui-
toes. However, the survival rate was calcul-
ated by regarding the dying mosquitoes as
dead ones.
As shown in Fig. 3, the mortality of the
mosquitoes was very high in any places from
the middle of November 1964 till the middle
of February 1965, the survival rate in the
cellar was the highest among these three
places. The survival rate in the north side
corridor and that in the room of experimental
animals were similar to each other but they
were significantly lower than that in the
cellar. The survival rate on March 24th,
1965 was 8.0 per cent in the cellar, 2.5 per
cent in the room of experimental animals
and 0.2 per cent in the north side corridor.
Though the differences of the survival rate
between the overwintering mosquitoes incu-
bated at 27°C and at 24°C were not shownin
this figure, the survival rate in the north
side corridor and in the room of experimen-
tal animals were higher at 24°C than at 27°C
throughout the observation periods. On the
other hand, it was lower at 24°C than 2?°C,
in the cellar, however, afterMarch 9th, 1965
it showed a similar tendency to those of
other two places. It might be presumed
that such variation was caused by the
difficult conditions of the mosquito, i. e.
starvation periods before engorgement and
incubation periods after infection. As a ma-
tter of fact, however, no reliable information
was available as to how the results should
be understood. At a certain rate, a part of
infected mosquitoes could survive till March
24th, 140th to 149th day after infection, in
any place in winter conditions. After March
25th, as the mosquitoes which had survived
through the winter were tested for the virus
transmission to susceptible pigs, the survival
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rate in each place was not taken into consi-
deration for calculation and after thetransmis-
sion test, they were collected together and
kept in the cellar again. The last survivor
died on June loth, 1965, 216th to225th day
after infection.
The results of the test for the virus sur-
vival in the mosqi且itoes are shown lnTable 1.
JE virus survived in the mosquitoes which
were tested from January　7th through May
15th and the isolated viruses were highly
pathogenic for mice. The virus isolation was
not carried out per each surviving mosquito
in present study, consequently･ a question































































































































































記emarlこ　The number ln the brackets in the lines of March 20th means the
meg実ative logarithm of virus tl七er in mosquito,
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arises whether or not the active virus could
remain in all mosquitoes throughout the
winter, However,　considering the virus
isolations from two mosquitoes kept in the
north side corridor tested on March5th and
March 20th and from two other mosquitoes
tested on May 15th and, moreover, consi-
dering the virus transmission experiment
by using a single mosq.uito which will be
stated later, iも　was supposed that in such
experimental condition, JE virus could
survive as long as the mos租uitoes were alive.
The numbers ln the brackets in the lines
of March 20th in Table 1 showed no signifi-
cant differences of virus infectivity liter in
a single mosquito could be foundafter over-
wintering in any cases.繋esides, there was
no apparent reduction of the virus in the
ovしerwintering実mosquitoes compared with the
virus infectivity before exposure to the
winter condi七ion｡
Transmission of J田　viぎuS　紬　susceptible
pigけS : Of the 1,043 infected mosquitoes, 42
mosquitoes survived the winter from October
1964 till &鉤rch 24th, 1965. These mosquitoes
wereincubated for one day in a room at18-C
to 20-C before exposure to susceptible pigs.
Experiment 1: As shown in Table　2, 26
mosquitoes were exposed to the pig, No.
Y39一9, on March　25七h and　26t主i, 141th to
150th day survival after infection and 16 of
them ingested the blood of the pig. The virus
i1rfectivity ln an individual mosquito at that
time was 104-2　jn average liter. For the
demonstration of the transmission of virus,
the virus isolation from the pig blood anc∃
the test for the development of haemaggluti-
nation- inhibition (HI) and neutralizing anti-
body in the pig were employed. Following
the bites of these mosquitoes, the pig was
infected with JE virus,三is evidenced by the
viremia on the 5th day and by the develop-
merit of lII and nei.itralizing antibodies in一山he
pig serum on the　7t圭i day after infection,
Experiment2 : This was carried out on
April 12th. There were12 mosquitoes, 159th
to 168th day survival after infection and
possessed the virus infectivity of 104-∠1 indi-
vidually｡ One of them ingested the pig, No.
Y39-12. During the next two days, virus
was not demonstrable when the swine blood
was inoculated into 2 to 4 day old suckling
mice mtracranially･ On the 3rd day, the pig
became viremic and it continued for 4 days
ranging in titer from 102.25 to 10-.25 in wea-
nhng mice. The problem whether or not this
viremia is enough to infect the other over-
wintered or new born mosquitoes when they
feed on this pig, will be discussed later.
The antibodies against JE virus in the pig
seemed to begin to develop at least on the
ヮth to 8th day following the bites of infected
mosquitoes.　蛆I antibody developed and
declined rather rapidly, while neutralizing
antibody was maintained in fairy high titerg
during the observation periods.
Isola七ion of JE virus　君rom hit婚丁間a七e成
Culex trilaeniorhynchus mosquitoes coSIec七e戚im
Nag-a蛆ki : The total of 20,277　mosquitoes
collected from April 9th七hroi柑h April 30th
were confirmed to have overwintered with
detail and precise observations in the Dep-
artment of Medical Zoology in our institute
(OMORI et al. 1965). 16,174 mosquitoes in 122
oools of them were tested for virus isola-
tion. Pools of mosquitoes,　usually not
exceeding　200　specimens in number, were
transferred to a chilled mortar and ground
a　20　per cent chicken serum ii-　PBS
solution (pH　7.4) containing　500　units of
penicillin and 500 ;- of streptomycin per m山
These suspensions were centrifuged at
15,000　r.p実m. for 15　minutes in a refriger-
atec】 centrifuge. The supernatant fluid was
removed and inoculated into 2 to 4 day old
suckling mice with 0,02　ml ii人tracranially.
Ihe mice were observed daily for 14　days
for sig績ns of illness or death caused by the
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virus.
In 3 pools, as the mice revealed signs of
illness, secondary passage was carried out
with brain suspensions into suckling mice.
However, no virus could be isolated from
these specimens.
Discussion
The reason why the present investigation
was undertaken was to make clear whether
the mosquito would play a role of reservoir
of JE virus during theinterepidemic period.
If the mosquito carries JE virus through the
winter, it must take an infecting meal
in the fall, survives over the winter,
refeeds, and transmits theinfection in the
following spring.
Although regarding the cycle of infection
of mosquito-borne virus during the inter-
epidemic period, any actual proof has not
been given yet, there are several reports
which show the possibility of carrying the
virus over the winter in the mosquito.
HINDLE (1930) reported that yellow fever
virus had persisted in Aedes aegypti for at
least one month at 10°C to 18°C, butreincu-
bation of the mosquitoes at 28°C and 36°C
was necessary before they could transmit
the infection. It was demonstrated by
BELLAMYet al. (1958) that WEE virus survi-
ved up to113daysin experimentally infected
Culex tarsalis incubated in an unheated cellar
in winter and it wastransmitted to chicken
after 97 and 109days of incubation in such
a condition.
About JE virus, HURLBUT(1950) recognized
that the virus persisted in Culex, quinquefasciatus
for 82 days in a refrigerator in complete
darkness where the temperature ranged
from 8°C to 13°C, and no prolonged posthi-
bernation incubation of mosquitoes was
necessary to infect the mice by theirbiting
and he indicated the possibility of the
overwintering of JE virus in female mos-
quitoes which overwintered as adult. LA
MOTTE(1963) reported the virus multiplica-
tion in Cul-.ix pip;ens var. pallens infected with
JE virus by feeding upon viermic chicken,
and indicated that there was no apparent
reduction in JE virus infectivity titer in the
mosquitoes which were exposed to a low
temperature following the incubation at
26.5°C for 25 days, but the virus multipli-
cation was inhibited when the mosquitoes
were held at 10°Csoon after they had taken
an infecting meal, but the virus infection
persisted in these mosquitoes and the virus
multiplied rapidly when they were placed
again at 26.5°C. It is suggested that low
temperature in nature could exert an effect
upon JE virus transmission by inhibiting
virus multiplication in the mosquito vector.
In present study, female mosquitoes of
Culex tritaeniorhynchus playing a main role in
the epidemic of Japanese encephalitis were
experimentally infected with JE virus in
the fall, and they were exposed to low
temperature through the winter after reco-
gnizing the virus multiplication in them to
some extent, and examined for the virus
survival so long as they lived. From the
resultsshown in Table 1, these overwinter-
ed mosquitoes carried the virus sufficient-
ly pathogenic to mice throughout the expe-
riment and, furthermore, there was no
apparent reduction of virus as compared
with the virus infectivity after several days
following the infection (Fig. 2). Besides,
the overwintered mosquitoes could trans-
mit the virus to susceptible pigs only one
day after removal of the mosquitoes from
the hibernation temperature. These facts
suggest that once JE virus infection is
firmly established in mosquitoes, the subjec-
tion to cold temperature will not cause
sufficient reduction of the virus in the
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infected mosquitoes, and moreover, the
virus will persist in active state in them.
It is considered to be very important
epidemiologically to know the difference of
virus multiplication in mosquitoes when
they are incubated at several temperatures.
The present report deals with the test at
no more than 24°C and 27°Cwith littlevaria-
tion in virus multiplication. The difference
between the results in the two temperature
degrees may be presumed only in outline,
but more detailed experiments will be requi-
red for this problem.
The experimental transmission of JE virus
by mosquitoes has been reported by many
investigators: to mice by Culex tritaeniorhynchus
(MITAMURA et al. 1938; HAMMONet al. 1949);
to chicks by Malaysian CuLex tTitaeniorhynchus
(HALE et al. 1957); chicks or mice by Cide%
quinquefasciatus which had been kept at low
temperature (HURLBUT, 1950; LA MOTTE,
1963). HAMMONet al. (1949) also stated that
transmission of JE virus by Ctdex tritaeniorhyn-
chus to unnaturalhosts such as mice did not
necessarily prove that OuLex tritaeniorhynchus
was a vector of the virus in nature.
In present study, the overwintered infe-
cted f'ulex tritaeniorhynchus mosquitoes were
applied to the transmission of the virus to
susceptible pigs. The pig became viremic
for four days from 3rd day through the 6th
day following the bite of a single mosquito,
ranging in titer from 102-25 to 10°.25 mouse
LD50/0.02ml of blood.
GRESSER and HARDYet al. (1958) made an
experiment in detail about the factors
influencing transmission of JE virus using
swine and birds as natural hosts. He indi-
cated that the infection of mosquito and
transmission followed ingestion of blood
containing as little as 3 mouse LDso of JE
virus/0.04nil blood (0.15 LDso/mosquito),
and the concentration of virus in blood of
the hosts depended upon the numbers of
mosquitoes to be infected and consequently,
the overall transmission rate. Considering
from these facts, if some mosquitoes become
infected in the fall and survive to infect
swine next spring by chance, these pigs
will be adequate infective sources for other
overwintered (,'ulex tritaeniorhynchus, some of
them take their first blood from the pigs.
According to the isolation pattern of JE
virus from Culex tritaeniorhynchus collected in
Nagasaki District in 1964 (HAYASHI et al. 1965,
TAKAHASHIet al. 1965), the infected mosqui-
toes in nature began to detected at first on
May 19th and the isolation rate became
maximum in June and no virus could be
foundafter August8th. Furthermore, in 1965,
JE virus was isolated at first on May 29th,
too. (HAYASHI and OMORI et al. 1965). These
facts are noticeable compared with the
findings presented by OYA et al. (1964) that
JE virus could be isolated in the mosquito
from the middle of July through early in
September in Kanto District. In Nagasaki
District, JE virus can be detected in mosq-
uitoes extremely early compared with the
OVA et al. findings, therefore, if a bold
imagination is allowed, it may suggest that
the possibility of the overwintering of JE
virus in mosquitoes is larger than in Kanto
District.
In Japan, actually, JE virus has never
been recovered in mosquitoes after the end
of September. Thoughlittle is known about
the ecology of Cule% tritaeniorhynchus, if the
mosquitoes begin to hibernate at about the
end of September, some of the infected
mosquitoes at that time are deemed to
possess the virus sufficiently, survive over
the winter, refeed on the susceptible hosts
in the next spring and will reestablish the
infection.
Nevertheless, no JE virus couldbe found
from the mosquitoes of Cule% tritaeniorhynchus
collected in nature in Nagasaki District
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from April 9th through April 30th. The att-
empts by other investigators to recover JE
virus from naturally infected mosquitoes
during the winter have been unproductive
(MITAMURA AND KITAOKA, 1950; 406th MEDICAL
GENERAL LABORATORY, 1955). What to these
facts mean? Some questions arise whether
the virus may possibly be found if more
overwintered populations are collected,
whether or not JE virus survival can depend
upon solely the mosquitoes in the critical
period, or there are any other complicated
mechanisms. In the case of WEE virus,
BELLAMYet al. (1958) stated that one could
not ignore the possibility that virus in
mosquitoes may be reactivated by a blood
meal in spring. REEVESet al. (1958) stated
that the strains isolated from mosquitoes
in winter had some characteristics which
were mainly expressed by virulence attenu-
ation as they were nonpathogenic for mice.
In this study, active JE virus could be
recognized in the mosquitoes throughout
the experiment in spite of not being fed
on a bloodmeal. However, it must be point-
ed out that there remain important pro-
blems to study on the attenuation of viru-
lence or changes in characteristics of JE
virus when the virus are associated for
long periods with mosquitoes.
Anyhow, there is a possibility in Japan of
surviving of JE virus in mosquitoes through
the winter months and of transmitting
of virus to susceptible hosts in the next
spring. However, to establish the original
purpose, further studies on the ecology of
Culex tritaeniorhynchus will be required that (1)
from when do they begin to hibernate? (2),
from what host species do they takea first
blood meal in spring? (3) what parts of
overwintered mosquitoes took prewinter
blood mealin the last fall? Simultaneously,
it must be required to investigate on the
susceptibility to JE virus of those hosts at
thetime when the mosquitoesbegin to feed
after hibernation.
S ummary
1. At various conditions in the winter,
JE virus persisted in experimentally infect-
ed Calex. tritaeniorhynchus for at least 140 to
149days after the mosquitoes were incubated
at 27°C or 24°C for certain periods and the
virus multiplication in the mosquitoes was
recognized,
2. In the mosquitoes which had survived
for 141 to 168 days in winter conditions, JE
virus could persist and be transmitted to
susceptible pigs by their biting. A pig had
the virus in its circulating blood, ranging
in titer 102.25 to 1Q0.25 mouse-LDso/0.02 ml.
3. No JE virus couldbe isolated from a
total of 16,174 overwintered Cule% tritae-
niorhynchus collected in nature from April
9th through April 30th.
4. There is a possibility that infected
Culex tritaeniorhynchus can carry JE virus
through the winter months in Nagasaki,
probably in the southern part of Japan,
and transmit the virus to susceptible hosts
in next spring. However, further studies
will be required to confirm this possibility
in nature.
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実験的日本脳炎ウィルス感染コガタアカイエカの越年と生残蚊による感受性豚へのウィルス伝播につ
いて,長崎大学風土病研究所病理部(主任:福見秀雄教授)三舟求真人
要約
日本脳炎ウィルスの流行閑期における生態については現在2,3の仮説があるが,いずれもその確証
はなくその実態は全く不明である.著者は1964年10月下旬日本脳炎媒介の主役を演ずるコガタアカイエ
カ1,043個体を供試し,実験的に日本脳炎ウィルスを吸血感染せしめ日本脳炎ウィルスが蚊体内におい
て越年し,更にこの越年蚊が翌春日本脳炎ウィルスの増幅動物(amplifier)と考えられる豚にそのウ
ィルスを伝播しうるか否かについて実験を行ない次の様な結果を得た.1)日本脳炎ウィルス感染後蚊
を27℃に或いは24℃に数日間飼育し,蚊体内においてウィルス増殖を確認したのちこれらの蚊をそ
れぞれ条件の異なる3ヶ所に配置した.日本脳炎ウィルスはこれらの蚊体内で少なくとも140日-149日
間は生き残ることができた.2)日本脳炎ウィルス感染後141日-168日の越年蚊を使用し,翌1965年春
感受性豚にウィルス伝播実験を行なった.その結果豚は蚊の刺螫により102.25-100.25 mouse LD50/
0.02mlの感染価を示すウィルス血症を4日間示し,越年蚊によるウィルス伝播を確認した.一方この
成績から豚は日本脳炎ウィルスの強力なamplifierであることをも追認した.3)これらの事実は日
本脳炎ウィルスがコガタアカイエカと共に越年し,翌春感受性動物への伝播がおこなわれる可能性があ
ることを示唆している.
従って実験的に得られた上記の可能性について自然界における実証を得んとして,1965年早春,本研
究所衛生動物部で越年蚊と確認された野外捕集コガタアカイエカ16,174個体について日本脳炎ウィルス
分離を試みた.その成績は陰性に終ったが,本実験の可能性はコガタアカイエカの越年の生態,越年蚊
体内のウィルスの存在様式等を究明しつつ実証されねばならない.
